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1 

St, 

mum i mmmtm^m 2^«a^««i±^##i-^s 

f> L < 1 6 BLkO^ttW* , DUD* 

t, 10 

^tr^$tL^# B a B Kg^$D2 «t *) $m<. mass* 

tt«rft4-i-*^«»*ltfE*2 0IIIfcR|-*fr-e3Elii 
2 ] Htfffi» 3 OlfiOinHftSfta*, 6 0 0 "C 

[»** 3 ] Atria* 3 oigosn^isjg^ 6 o o "c 

JSl±8 5 0 < CWTcOzaS»gHF , gt , *^lt^a2 KfB«0 
[»#« 4 ] 15 IB* 3 ffllto ab i: "Cfrffi* 3 <D JdS* 

aaEja±©»K-cafe«*in«)!ii-*»4oxe**i-*i» 

[f§*J»5] tJIB*3^XSt*4<7)X@i:(7)P^(cfr 
IBB A«tt£lB n «ltK «■ & is * w-r & if 

[S*S6] WEE*2«>xet*3WXSi:<OBIClt 
[0 0 0 1] 

[0002] 

[0003] h7 >y^^ov-^/Ki<"f v«*i±, 

*)l&}$.2tlZ>o so 



2 

IbS-tfaiSfc^tfo 
[0 0 0 4] *Jfi, «v»«*«)»JSO», 

£ 1 4 < stittta&foHiiiii * a 0 < jia 
[0005] v^^wj-r^^icn. «*.ur, 

i^'f * VftAf ifi*I4* B B a f ftt^o 2@ 
i co^f * >&ATjJfa©*Wtt*tt-5-r* 4 * > 

i?4v>„ 2[lI<7)-<^>-ffiAB#(7)f--v^ 1 ; > 

[0 0 0 6] «v»»#li, S£-©83<D**fc 

[0 0 0 7] 

mmwt mm * tt&m t-r * * v> * c t -rfqm * 

[0 0 0 8] !S63fc«)*jS"Cft«Lfc«'&-a505pi»»»* 
B B B K^i-ff«i-^iifiJ^^o*S B a B ^^^^tfe^ ^ 
[0 0 0 9] 4fc, A»«r*»ftttSr»**UJi, a/ 

tl&o 

[0 0 10] *36M«)attJi. A0«;«jMfrtt«Mit^: 
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[0011] 

L< 1 6filiO^«*t, Dli 

Sid KmJK#M B »Ji£aLT^*>£A1-.&£2 0I 

8i£ D 1 llME*mtt*#-f-i-*^«»*rlllHE» 2 <0 

jMt ra-*ftrfinaKffiffl*(c>f * >&a 

I*J&£ix*# B B B KJfgii£D2 <fc 9 «>SI<> ffilB^mtt* 
ffr^-f * WIS* 2 Wig t |BJ-*fl^-C*HU* 

A KV im*. S tt K -f * > a A L »<£ K $ 

[0 0 12] W, rv»3H»tt^tt»fl*|i 

3 *L*«* (W*) (^-V'JT) 
nf+>^^MOSF7>y^?Oi|^li, -Y*>&A 

pf + V^HVIO S h 5 >vX fi, -Y*>&A 

-Tfrnvomm t &m l < % o r ai $ x$> & . 

[0 0 13] 

[0 0 14] # B B B f f ill L < t >ft 

Ai-ifciStt-fkr *aH£*w*£fcL.* 

x|g B B B ^rtHAS^*fi^MifiM-t-i. ^*E^OliS 40 

[0 0 15] tfc, *tt»-f *vffiA£«K3l»tt;T*t 
^**^?^a/c#®^ai$ J: •? *>gH< %2>£ o izm 

[0 0 16] 
[HJ&0S] 

l)S-&ffl<0->^P— fb 50 



if$^¥8- 1 4 8 6 7 7 
4 

«v»»^ojgjft + a— ft) KJti-4R»*«JttoT 
v>£ 0 eOx.**, 0. 5//m;V/-;WJSlT (•*'- hft*»0. 
5//mtlT) Oh^Vv^^i^-tS^Ji, 0. 1~ 
0. 2 mOg^J v - X / K U >f >f«-I 

[0 0 1 7] CMOS (complementary metal-oxide-se 
mi conductor ) ¥£#S§K£»7*&£-OftgKOV>T 
iaSrfflv>riji^t-So H2 1±, CMOSfiMIOn 

[0 0 18] H2 fc^i".* d IfcKl 1 <7)35®ff Kl± 

«0<O*«*ffilc{i, LOCOS 0BgB$"J n vKffc : lo 
caloxidation of silicon) IgCi "3 ^fjfl^Hv^ 
-f KK-ffclSl 2 a, 1 2 bi^fifc^tL-Cv^o 
[0019] $ h C, iPv^-ftBI 1 2ail2b OH© 
ffitt«**lB±Ktt, 5£v>r- httttKl 3^ft*P 

(») ii^itjstc K-^L7t#e B B B s i mi 4 t-e-oji 

OWS i Ml 5-C3^lS$ft*>J*';-9-W K«iS<or- hm 

s**^5ttTv»i 0 y- hmw.<om®mte, s i 02 

K*'«— 9- 1 6 K J: »}S*>*tTV>S 0 
[0 0 2 0] y-h^Si7-f-;uKSftll 2a, 1 
•2bnno»«SH©av>ai&i:tt, n97tttt4TO 
»KK K-^3*tfc**MMttti 17 a, 17 btmfc 
?*ltv^„ ^MtltStil 7 a, 1 7 b 1±, 

X®m-?Z> 0 £©nfi*«1Mfc|*1BJ*l 7 a, 17bi: 

[0 0 2 1] », na^«»iI* , pflfi/i'iMEt- 

SplinIU«xtUv>o y-H?)gv>MO 
S h v >yX*OV-V KW V^iS**^ t , -^-v 
> ^^^JS^gilv^gB^-tc i>/< )V- iz «fc oX* * "J 

o 

[0 0 2 2] ft, E12^^i-«t7ir, tt±C»WUfc7 
-f-fl' KiMbRl 2 a, 1 2 bfc iW- h^SSrS^ 
i 7 (cvmUfiMW 1 8 ^Jg^^ix, «P^^K 1 8 
^Oi^Lrv-^/KU-f>f^l 7 a, 17blcS2 

mm i swmmzti. m^i*Sotajv"<-v3 

>I2 o^A$itrv^ 0 

[0 0 2 3] 2)'&%:<Dm&J&J§.l3& 

■i *>m.A*m^xm&ii&f$.-fi>izii^ *mvs<<*> 
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5 

v-vn-^Sif ^+^x.#^» t<^n±^^o 
[0 0 2 4] ^ i "CS^E, ^ * * 'J > 7<0®im \z J: * v 

ttlfcK*?- 1 ± # * 1" 4 £ t £ < f- a- * * k i if 
it* isaftT-oiRffl *m o r imsc* < it x l x l s 

[0 0 2 5] f-^* 1 ; yy^mm-fh^k trti, << 

[0 0 2 6] tfz, ^HtVttAf, *«Slffi*?-*!> 

**y >^^n^-r-&<s B B B ^«7)isgpfl^ftL^ < % 
btizn-smkLxit, *mtt*#-f-i-*^#ii», * 

[0 0 2 7] *n-Mktt, HI$t;:£&fr**Cfir 

0£k«m ki>k <Og a B B T V^l, g B B ai 
(a/c#ffi) Kl±, T--^KttftXRS*»»4L.r 

[0028] mz-H. mmm&ienzi a/c 

*ffiJ:»»ai<i-4ii:*T-€-«)*#«:«HiOLrv»3to - 
0±9 &fle*a*CJ: JBJft*tt«3—«*H 3 * 

«fc-5K, E3CI±, B 2 o^MtttttMBi* l 7 a. 17 

[0 0 2 9] 13 (A) f^tiT^pi'JiJUiK 
tin&9x/Hf&A3*irv*«S i **<0*SftffiJ* 1 © 

s®gtc*w,M^ : s : -?-Lftvw^>a2. m*.\£&mm 
i&7tmkfflcs i ♦ Ytv^aAtJo ;oy'H*> 

i *5 x i •} -SOgH JD1 i Xi>m 

AK* 3 * »K *«*S B B B t ©i*#K a / c W-m 4 OTg 
BIT. /Mf/ftAi:J:^W?W:a/ 



6 

c^ffilia/c(l) #Bi:Df^o *flK«**fltt 
M8*ifc»*i:fc a/c (1) *W«>*ofcfl:lItta/ . 
c (1) JWBfcDf.££ £ t-r* 0 

[0 0 3 0] 113 (b) .hk, mmcomnm 

tfJr-r&jtK (T*E%) !5i>f*vjiAU 

*y v^tr^tftv*. &&mffi£ vrnzv* 

* ? ^ B IK'fk$tv4c i o L-c£r£Ka/c (1) #®4«t 
0*i<»ttii:a/cfI7i'iia?ft4. BP*>> a/c 

a/c(l) |fi®4li$r7tfc^ B B «Jf ©*K^iftfl| 
Sijrtft<ft-6o co«FO*S6fl&^iW«fl'*J±, 
a/c#ffi<fc DSS<a:**»)a!SD, icift^o iif, 

[0 0 3 1] 1213 (C) K^1"J: 3 KJn&JiGsSKJ: <K 
* B B B ««-f^vaAg6^S^ B |'fkL. >f*vaAS*i 

20 18*Mt5o -Ml:li8 0 0td^l OOOtO 

[0 0 3 2] a/cfii:i±, &Rb3&*3S£LS,v^ £ 

[0 0 3 3] 3)ft3fefra-C?Blft S *tfctt'fr«<PM«ja 

♦ -f *V*iDiS«ffi3 0 Ke V. K-Xfi5. 0X10 
30 14 i o n s / c m2 „ 7 SOA#r, S i 

i:ftAL> a/cffW*«asSI&0. 0 5 8 ^mOttlC 

* m) <f*>ita&m&2 OKe V. K-Xfil. 0 
X10i5i ons/cm^ ^AftlK 7JS<7>*ftt?$6i: 
^EtK-fkU^^BlCffiALfco S^IC. RTA (ra 
pid thermal annealing ) ^tl?rfflvv 2?S£N2#ia 
^T10^T8 5 0ti-C#fiL, 8 5 0tfl0& 

[0 0 3 4] ffr£Lfc«<&<oaiS4:$i^1-&&, SIM 
40 s (2^-f *>«*5Mfni) «-fflv^r*s*iRio^#t1»j 
**SrSl3eLfco 8*tH4i:ft. 

[0 0 3 5] I2 4^a(±. P+ A ■*y$L\Wk<F>?ft 

£i±. r - - ;i/^<o p 5-* i * ii-^fiT^-f-o P+ -f 

* >ftAt:J: >9 a/c|^®#ai$i^0. 0 6 5^m»fi 

^- y > ^wfM $ & o . i M mm.m<nm 

S1TL*PI1MLTV>4V>. Ltf>U T--;um, 
^#llfl*»-C**P»ia/c*lIS:aUttiM[«*-C**< 

so mbttm&^im-fo m&rftttfrifimzit. a#«* 



I 
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[0 0 3 6] T^-^IgT-o^M^o^iSifcii, il 

*tt£#?M *>ftAT-# B H B*Jf £IJJiS;W#g&, mT-fi 
*> L < li^i 1 6 miO^^^fflv^T^^^-t 

[0 0 3 7] H5ti, '&*Jj&?&£k'Hm*¥i%iik1\:L 
[0 0 3 8] BP*>. &#&tt^#t£0&-g-®j£<0;&K 

[0 0 3 9] 4) mmm izxz> mm^m. s- wm-r & m&w, 
z, 0 ;«)/D-txii, mixyp-r 3i*i£-g-tfo 
[0040] mi (a) tc^i-idtr. mmmz^L 

o^'j^f *v ft AigKi o s ^ B B H «@3*^fig;?ir, 

mmmwfrh d 1 ogn? k a / c #is 4 # s 0 

[0 0 4 1] iOSJDlli, &Ifi-C-j$mi££tt-5-1- 
^#T-^«^e B B B«it 1 K^f * >ftA L7t*^JC^fi£$ 
£a/c(2) l^ffii:^) £y)i>m<. 3imft$rtt#1- 

£a/c#®li, a/c(l) l^ffitl^Xo 
[0 0 4 2] HI (B) K^ti 1 6J£UkOH^& 
&B e B «l£<0«mMt«i£*t<OigmM^SBft£ 
#4t4'ft>l5 4-'ft>aAL, ^*>ftAJf 6£ 50 
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flM-f-fco :/^*>ftAf£Kffd^*E'i^*>'<OftA 
CicTa/c ^fficofififi a / c (1) WW<D £ Z mt 

D y iX~m-?2> 0 Z<omZD y li, m*D3 i^L< & 

[0043] mi (o iZTF-p £ 7 iz, mmzimmLx 
m&mizx *)W&%.m zw&ikitir z>tti>\z, t^w.® 

mm 7 *j&f&-tz> 0 

[0 0 4 4] &±<Dm&lfrl£J}&\Z%i^tzMrte$ltt 4 •* 

»f, p a<D7F*et»s* 6 x i o 16/ c m 3 (Dgnkm®.* 

SDiimffi2 0KeV. K-Xfl X 1 0»i o n s/c 

m2, -ft >&aa 7 jS<o^#t- s i mm<Di&£kmmz 
■&A-rzt. (D2) mo. oes^m^ii 

titzm.mz-< jrzs&A-r&t, (D3) ^o. 12 

2 0Igfab^>^*E%^^>ftA : S-=fTd i:-t^. ±^ 
<r>m&]&]£Jjmzi$lf2>-fV 4 *>&A<D&ft-ii, 

[0045] m>mmz&5-L%^s i + 

T*S i *«t^f ^>ftAL^^fiS;$tt^ a/c#ffi 

(a/ c (i) #®) ?)m2im6tpizmLtzo m6<r>m 

-To K-Xi5 X10i4i ons/cmZ. ^- VftA 

ti>4. D 1 \t^)\'^m\ l ZW{-m.^iXtz a/c^MSI?, 

[0 0 4 6] 7V'(*>>$iXl l z£*)Mj&,-fi> a /c(l) 
#M^?Dl»i, ^«»-f t^aA<0*CiotM? 
tL^a/c(2) ^®g|$D 2 (0. 0 6 5//m) <fc»)g! 

H^W^^^^^D 3 (0. 12//m) 
<^SKi, EP*,lll6^<D^-C^i-ffii^artlC*^^ 

ts i» << *>m.x<oj *>timw&i±. *t4 o~7 3 
W(.znmx£2>tz?>7 0 

[0047] ±m(om^. yftmj*y%.x3kVr*miz. 

ftT% H^L/c-T-'W^-vftA^lc^UT^®)^^ 
> ft A&# * M*? L T i> X v^ 0 

[0 0 4 8] -h^L/r^f *>ftA£#ili#lfc.&£:#£ 

0KeV> j3J:£M*>K-Xl:5X 10«iois/ 
cm2, ^*VftA£l7jK<D3H*-CS i W*>=Sr^« 
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a/c(l) #®8lg(i*fj0. 0 9 5^111^^ 

4. 

[0 0 4 9] «v»t\ >f *ym&W.E.i> i 2 0 K e V, 4 
K-Xf#5 X10i5i ons/cm2, -Or 

aAO**ffofc»-&K»*$ii* a/c (2) wrnznz 
HO. 08//mt^i o RTA^fi£fflv>T\ 
N 2 #B^*-e. 1 0#T*8 5 0BE4-C#«U io 
* l 0#l*^i--2)^#T-7--;u*fi : o7to 
[0 0 5 0] EI7«, »JSLfcSte«>FW»43-**j£ 
■to CWIMWM&Ji, SIMS (2X.4*>xm&m 

>&A.af£?>P (JP) oflvfr, <M4. 7--;i'top« 

Ta/c(2) flf$i:«lt*fiii:a/c(l) 

BP*>, £<D»jft*fr?«ia/c(2) *M**K«S-t4 
fiii a/c (1) *ffii:<0IB"CiiaitW±^i:rv»4: 20 

[0 0 5 1] 136 (cffi^a t LT^Li^J: 3 a/c 
(2) #ffigl£J: 0 t*v>ttli:a/c (1) #®d*fi:«-t 

M-ri -So 

[0 0 5 2] **tt*fd-#i-4^»fc»OK-Xl: 

<D§>'J>izmfrb-?. !60S«!«i:fflit4W (D2 

tD3i«i) a/c(l) » f fiitSi7C7' 

[0 0 5 3] W&&%lli, -ftvftACJ: *)Mf&Ltz# 

&ife^£-f *„ ^ B B B «Jft*n:-li. »fi»?-B#**a*L 
Tiiljglfrf-ttfflaifc'bfcvv^ a/c*W*ftTil 

[0 0 5 4] i OH^ftHf ffl CS«C#t L> |e] 40 

[0055] ia8(±. ±fen^jw#xs^^its^*e 

mzjjfa^ihMvfrifiim-t-o is (a) 
d i oegtcjb^s^o c$m-Q<D7frmmm.m±ir 
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tVftAtS?DU:a/c(l) #H£J£J&LT;13< i 
tic J: W?D2 tDl OHO^«*ttiiiaS£*$ii4: 

[0 0 5 6] 118 (B) i:*f£-5 7 — 

W«»»**SD 4 £f§& 0 
[0 0 5 7] icOidK, 7'Ht>ttAi:i>)Mt 
£a/c(l) #®£>F#etH *>mX<D&.-CMl8.2tlZ> 
a/c (2) #®J: 0fli<JBfti-ntfitiaslfettO**ttlW 

[0 0 5 8] ±EHlfc«»wiJV»-r»4, ^a-V&AittfcK: 

£4-*.**»*8iW-r*£ fc#TS4, 3&i«-7--;n$ 
0«rtttk*# * SiR-f Sit -C3F#IS*« $ * a / c 

(OJ;dic, Jpttft-ftvftAns-c, a/cfl^a 

a/c#®£ p ng^rtlC-g-^SC t* ? T'§ 

& o 

[0 0 5 9] 5)»-fr«<Pfclft»fefr»ffl-rS7--/Ufe 
ft 

[0 0 6 0] «fflLfc'ft>'ilAI8^f1 : li, *Ol 
-Y*>iaamiE6 OKe V. K-Xfixi 
0 15 i ons/cm2. 4* >&.Xft& 7 S 

>*Di$l:ffi 1 0 K e V, K-Xfi 1 X 1 0 is i o n s / 
cm2 N -ftVSAftS7S0MtPt ^^-VO-f * 
VftA«r=ffo^ 0 2@§©^*>ftAt> **£7-- 
v>-ftt<D7--;W<>> RTA^B*1£/BU N 

2 wm%*¥^ m^mz i o#t*si, j^ias*- 1 
[0 0 6 1] If, 7--^agEfc»*»o«ai:oH« 

- h^^^i" 0 ^6 0 0"CW7--;VzajK^^i: LT 
0 0t;ftiS*-c»i*i}SE^bL**-=>fco 7--;wiSJS*t) 

[0 0 6 2] ^ B B B ^RSOOi:o-r-*)S^7l:">T' 
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fco f©»**Bl OKS-fo fclftttr- IK 
Mlil^m (181 /.mCOR^HJt) if:^:ML 

«**8 5 0t*«£4*fc!)*&^Ttf >^-f *n*--- 
vavliMU 9 0 OlCjaJtO&flrc, ftft^-t-oft 

» ftft-t * JHb»ft K IX & o * C < , c 

8 5 otJEiToaLft-cr^-^i-aiti^a* l 

[0 0 6 3] ±E2oo»**ib, ^fi^ff^ft 

->3>OMi»USi:ii, 6 0 0-8 5 0t:oi 

10 0 6 4] Hill*. T ~ -frlzX &lt<DWi^ 
i^tTEM?St*^ 0 0 11 (A) Wt. ±^-r^2 

BflTEM?X-C**o -f *VttA*cJ: 9«jS**Lfc* 20 
B B s «/f t t * fe 0^&0£j B H B g&# £ £5W * a / c # 

[0 0 6 5] 12 1 1 (B) W\ _hj$O^HS£v>8 5 0 

[0 0 6 6] 8 5 0X^T~-A'*ffofc«<fr*;:$<bl;: 30 
2ilO7--;V^/: 0 1 0 5 0TCt2il^T- 
-JVS:fio/:g^ £<£tf 1 1 0 0 Ct 2 0§<D7-- 
^«rlfofc«-frO«fBTEM^JI«:Hl 1 (C) . Hi 
1 (D) \Z*ti<?timLtZo ^-fttfc^r tf>fOn 
$r-->g>BU ^4U^4^ 0 ifc. HI 1 (B) 

RL, a«XRS3&****)m«Lrv^ 0 1 1 0 OWz 
||07--^*ffofc*^'Cli, i) IB* 

[0 0 6 7] 1 0 0 OTCei |«07^-^4!fo 40 

^:i^g^MTEM?*^il 1 (E) M^L 
tzo ^7e>fan^-y 3 >«4LTV^^i 
fc, SM&Btt* 8 5 0tT*7--;a/:8^l:8^ 

[0 0 6 8] Cl<7) £ ^ JfA7t:>f>f^n^-y 



$Sfl8¥ 8 - 1 4 8 6 7 7 
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[0 0 6 9] ft 13. ja±0#T~-;v*#KJ:*«^as 

ft do 
[0 0 7 0] 6)h7> 2* * *?Mlg 

[0071] B^3 X 1 0i5 a t om s/cm3 K-y 
3*ifcpffitf>ffi*tt (10 0) OS i&fcZmffi-fZo 
HI 2 (A) t:ftJ:^:, HtMitK «fc 0 1 0 1 (O 
mmtzlfo 3 0 n mOm&O S i O2 R 1 0 2 iMLs 

secvd (<t*«ffi*as) *jbv*tj*$ 

&140nm(7)SiNxI103 iMfo-f^o 
[0072] 1112 (B) K3rf- «fc 7 S i Nxll 
0 3±i:Uy^F^i*U fj6a«t4ii»:J: *) 1/ 
y^h-7^^10 4^Mt^)o :oi/y^l>7XM 
04^i7f >m^hL, SFe tHeOS^ 
*x.yr>rtfXb Ltz K^^f^^^V^Srffv^ Si 
N x ii:ijRWi:x7f>/t4o 

[0 0 7 3] l/y^ h^*^ 1 0 4 i Nx 

1103 £-7* * £ LT\ * VlDifiKE 1 0 0 K e 
V, K-Xfl. 5X10i3ions/cm2 ^ftt* 
P + -f*V 1 0 5<E>*f *>i£A*fHo SiO2il0 
2<7)TCPO>f *>iZXm 1 0 6 SrJgJffii-^o fOtU 

[0 0 7 4] ^fcfc. HI 2 (C) ^^i"«t9^> BMfctt 
»B$\*-e 110 0 t-C 2 0 0 *0«feftka4:lTV^ -f * 

nI^xJH0 7^Mt-6o 
KkSfrcJ: 19 S i Nx R 1 0 3 **««S*iTv*$rv**«S 
II IfcBMfcSfU J»v*LOCOSlMtRl 0 2 a **» 
j££ft£o SiNxilO 3RSrxyf>^R 

[0 0 7 5] >f *>SDitmEE3 0 K e V, K-Xfil. 
5X10i3i ons/cm2 <o£#-C\ B+ -f * > 1 0 

ll^LOCOSRftll 0 2 a £B + >f *>&M 
IL*v^^:M?atv^ 0 gv*BHtRl 0 2 cot 
CMB<7)>ft>aAi 1 0 9 3^JK«*fL* 0 

[0 0 7 6] H 1 2 (D) ilftil 1 1 5 or, 
2 4 0&«I^K >f*>ftAi 1 0 9 £ffif£lb 
L, Zhiz^m®)* pI^x/UlO 
£*#£o :^nl-)x^ 1 0 7 toPt £ 
L, ni-)x/Hl \*MWL-tho Z<D'&^ i«$I(7) 
SiO2ll 0 2, 1 0 2 aix 7 f>/|it>6 o 

[0 0 7 7] HI 3 (E) i^^^Tl^ 
BMfcK X *) ifi^iCf^ 1 5 n mggco S i O2 R 2 
0 1 £J£J£U fOii:«ECVDtt^ 1 4 0 nmg 
JKOH^OS i N x 12 0 2 «r»J«1-*o ft. H^L£ 
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V'ri*, pa^xJHlOtni^iiHlliOift 
v>fcLOCOSMIl 0 2©**t?**ajfeaq?ft-*- 

& o 

[0 0 7 8] 12 1 3 (F) IZTfi-f X o S i N x 1812 

i^^^a^ h^** 2 o 3 *r*$Lirz>o 

[0 0 7 9] 01 3 (G) <fc 9 Uv* h^X 10 

*2 0 3 t^<DT<DS i N X H2 0 2 ^>ft>^Av^ 
^t:LT, ^ * >flniM;JE3 0 K e V. K-Xi4. 5 
X10i2i ons/cm2 0*#tB+ ^ft>2 0 4(7) 
>ft>ftA^ff% ftA^^:B(i, ^mLTV^m^b 

&o pI^x;h l 0 K&A£*i*:Bt^ ><*>&AJi 

fzVVT. h77^ 2 0 3 £E&*iT&o 
[0 0 8 0] 113 (H) KTFir X d fc* SiNxl2 
0 2 4: L-CjfcBMfcfcffv^ Jp££>4 0 0 nmO 20 

7^iHmi2 0 6 «t^o -Oft^t 

4bU pI^x;h i o <£ ^SJK^^v*^* b ^ 
7 P i2 0 7«t^o f^®HbX*lT^*^ 
ltffflL?tS i Nx 12 0 2 £<fctf\ ^-WS i O 

2l20i*')x7 Y^y^y^x-m^-r^o *<n'\^ 

&m&m*fttfmmit~tz>zt! l z£ 9. 5nm 
or- h^bK2 0 s *j&$rt-z>o 

[0 0 8 1 ] ^CtC, EI 1 4 ( I ) 1iZ7F~f X d -f :*> 
M1E1 5KeV, K-X*l. 5 X 1 0 12 i 0 n s 30 
/cm2 0*#T-B^^>3 0 1 <7)^>aA^fi% 
i^^t>aAi3 0 2(t rV^^±tMOSf7> 

[0082] [HI 4 (J) fc*1-J:3 3t«*ffi^« 
I:Mh b hS i!3 0 3 *«EECVDjS-t?I*Sttl 5 0 n 
mJBfiftU -(7)#g a B B Sii3 0 3*t:P (ft) £^5* 
JK-CK-ri-^o ££>K> HI 4 (K) K^l"* ? 
#^b b bS i!3 0 3±bzm&& 1 5 0 nmOWS i 13 

[0083] WS il30 4±K\sZSA h «r&*U 8 

^'Jt^K13 0 3, 3 0 4 fcWSttfcJiyf-V^-J- 
>f Kili, Hi 4 (L) 

K-c«3e**tfcSttf|«±-e^ Mg3 0 5 ^^ o 
[0 0 8 4] Y-Y mm 3 0 5. 7 -f KBMfcR 2 0 
6£-f tyftAv^^hlt, 3fe«^ffi^ina*BE8 0 so 
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KeV. K-Xf4. 0X10i3i ons/cm2, ft 

ff%115 (M) tc^i-i: pI^xiHlO, 
nl>)x;n 1 1 o-t-ii-e^OS«^«i*^>f*>ttA 
14 0 2, i5J: 0 3#JgJS*tL-6 0 

[0 0 8 5] 015 (N) \Z7jk1~X $ 
VTs MRSrjgjKU IS*> Affile «fc OpS^x^l 10 
^IHtyftA*7XM0 4^Mt^o uOl/y^ 

F7^^ 4 0 4 ^vx^ b LT, iDiimffi6 5 K e V. 

K-Xf2. 5X10i4ions/cm2 ^fftBF 
2 + 4 0 5<^*>aA*fHo ni>)x;KOS8^i 
ii:BF2Mt>^Ai84 0 6«ft$tL^ 0 B 
F 2 ^SAii4 0 6m B»«0*#P»KJ:9 

ftt^^t:RTAgt^fflV>T, 1 lOOCitlO^ 
t*#SL, 1 0»MroiaaE^«Jfi-&o #8. #pl^ 
nI^x;vi;MU:^ft >i£AJ§4 0 2, 4 0 
6ti> LDD (Lightly doped drain ) 

[0086] 015 (O) tC^-J" X 7 T E O S 
hyxh^yyy>) tffiV>fc«ECVDtti:t, i¥<^ 
S2 0 0 nmOS iO 2 i4 0 7 **«^ffilCjgffii- 
£o -€"0^ R I E (reactive ion etching) £fflv> 
SiO2l4 0 7 *X7fy^U 015 (P) \z 

TfHrXi^ MI3 o 5*>«tto*KS i o 2 m 

i4 0 8 *»i"o -OS i O2 4 0 8 (i. — 

[0 0 8 7] *i:RBt * p f t > F 7 > y ^ ^ , 
n h yVy^^^V-^/ K W 

[0088] Jt\ 016 (Q) K*1"J: 9 K> 7*- 
^ K«MbR2 0 6 i:^- hmffi3 0 5* iCT-t^-f K 

9~4 1 1 £>f *>£A^X* t It, 
^-L&v^S i + ^ t > 5 0 1 *M rtV&AfclTV^ ^ B H H 
I^t>ftA1 5 0 2, 5 0 3 £*>XSWU * 

»^t>aAfi^MSftt^3i:fi^ii^ 0 ^Ox. 
tf, HDl«E6 0KeV, K-Xf 5. 0 X 1 0 w i 0 
ns/cm2. ffiAft«7«0-f*>ttA*ft«:fflV»4 
*ffi*^»0. 1 0^mOf^i:a/cWM 

[0 0 8 9] >k\Z, 0 16 (R) tc^i-J: 9 **^r 
it:i/yXFJi$L/:^ 8*. Sft^iO. pS! 1 / 
x;H10 lxv?X Fvx^ 5 0 4 £^j£1-&o C 

(Dl/y^ Ft^^ 5 0 4 ^^ft>SA^^ U *m 
tt«:ft-5-1-*>f *>-C*&BF2 ^f*>5 0 5O>f*> 
aA^tTV\ >f*>aA15 0 6 S:«8t4o flitf'f 
*>£DiSmEE4 5 K e V. K-Xf 2 . 0 x 1 0 15 j 0 
ns/cm2. ftAft* 7«0>f * >ffiA*ft*fflV\ 
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tf>^*Mfc«**»4o ft, i^B#a/c#Mai?»iS i 

&o l/y^hvx^ 5 0 4liRSt5. 
[0 0 9 0] witlt ftA^l7St-ft>iiALfc 

LTV>40T, £A£§JK0j£i Ltifi^ ft, h 

[0091] **3, la®*, a**-* 4 *>£a^&k 

5 0 4 *fc£-tZ> 0 m^X, IH 1 6 (S) Kjjr*-J: ? 

i«^Ii:i/y^ l-*fc;ftU S3t> SfltCJ: •? n 
IS<*x;H 1 1 S-ffid h^X? 5 0 7 £?fcj£f 

&o iWVy^ 5 0 7 Sr'f :t VftA"^ ^ t L- 

T, S«tt*#-^i--J>^^>T-*-i.PW^>'5 0 8<D 
4 IrymAZft^K 'f*>ttAi5 0 9 £JfcJ&1-£ 0 -Y 
^ ViDiMiEE 2 0 K e V, K-Xfil. 0X1 0«i o 

S i ♦ >f *vttAT»jaLfc*S0 4 4^#6» 
frftmzmo. 12//iii^t.jxl). •?■^)t^y^^v 

X:7 5 0 7 £i&*-t-£ 0 

[0 0 9 2] mi 7 (T) 

mizmmmmme o 1 *^-t^>o ^ecvd^k 

BW%3 1 0 0 n m<7)P S GK (7^7r/'J h 
7^) tIfft6 0 0 nm«BPSGI (**a>7*;* 
•7* y'J^- h 0-JS|g;4^$:*Jg 6 

0 1 iKl&i-Zo 

[0 0 9 3] -Ofgt, RTAil*fflV>t, M*85 

CCJtlOffliSU 8 5 Ottl otwsjrr-So 
i(7)T--;V^lltc i "9 , -ft>itAi 5 0 6> 5 09 

[0 0 9 4] ft, ;©7--JHgOt> 1 0 5 0*04 
tl0»TML 1 0 5 0tT10&S^ft4M 

la]BW7^-;ni, v-^/Ku-fyi*?f,i:t»? 

10 0 9 5] mmmmmi&imibmtz 

[0 0 9 6] £t>K, P-f t>SAIi:, BHttlKK* 
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m±, 6 o o*cjaT«>iaflE-cjfta-r*o 

[0 0 9 7] l/y^h^Il:i#U gft, 

y^hT^yS'Mtl.o iOI/y^hvz?Jx ? f 

[0 0 9 8] *Ki«^lBCX/<7 * 'J y/ftCt, W 
10 S i ^O^'J T.X *;v£BIUi&5 0 nmMtJ. 

t;<OWS i m±.l'A 1 - S i -Cu?)3MJ: •) £4 
A 1 £-&R£x^-7 * 'J >yfeX'&8 0 0 nralSfS 

[0 0 9 9] Soffit* U->*X h L, gjfc, Sit 

£■£ Dtt/EII/^-yittil'y^ 
WL-fho ;«l/yXF7Xnx7fy/7^^i:U 
WS iltA l ^mSr^-y f-V^U 11 1 7 (U) K 
^ti^ =Sc^fS<7)E«|6 0 2 * 0 

[0 10 0] £<bK, 111 7 (V) K^-fioK, 
20 ^IC^7 y^-y a >I6 0 3 ^fitS, /«7y^ 
-ysyllis ^XYCVDftCi^SOOnmO 
H£e>P SGlt S i N* BU LTJBjS 

[0 10 1] iSMi:Uy'^ h£^*U gft, 
KJ: •JjKVt*^ K, X? y 4 ~fy ■i >%$Kftf£- 

■y Kffl«BB»t**ff 
30 [ 0 1 0 2 ] f 1 1:, *f f I^f 4 0 0 1 3 0 Ml 
«£7--;H,, ^Sie^O^-vKJ: i)^- hK 

*ii:KJ:»), **»C««-OjSS0. 1 5 m O p *- 
f/^JV Vy^ nfty*JH'7yy^?«a 

[0 10 3] BUt, -ioCMOS«#gi<?)MI 

a*?«>iiri6-c*4o 

40 gK^-ij.L&^G e, C, N, F, CI, Ne, Ar^ 

[oio4] mn&tts-ffm-y&xizm^z-ij-yw. 

it. _hI5 L B F 2 ♦ % P* JSWK t-firgA-ccef 

1 6Ja±<0^*E^-Y^->*S^1-4i td*T-#4 0 0!lx. 
JfAs*^Sb+^, B. P, As, Sbf<0 

4 * > ^ £ m r i: & T § 4 T £> -5 d o 
[0 10 5] S<bK, SIMtli^^gMiJiy 1 * 
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[0 10 6] r^T'li, nft^VMOSF7^y'X? 
£ pft^MO S h 9 CMOS I 

^^«0*i^trNMOS IC, pft**M0SI-5> 

do 

[0 10 7] £H±**«KfioT*»M*KfHLfc^ 10 
[0 10 8] 

J: •) , «Sv»Sf^j«j4^ri6i: 44 0 

[0 10 9] «^g&0|£ B E B Jl^a/'c#ffiK$££ 20 

•f *XB p n»<fcrtU5t»>&tr 

[BMoffiiji&i&^j 

[mi] *»wojt»«»cj:*»ft«o»«ia**i- 

[12] n f t V ^ ;v h 7 V y X ? f f ©fjl^^ti 

[i4i t£*<o»<sie"cf^*Lfc»-fr«Kij»t*T*e 

[0 6] &)MK*tt*7V'f *>^*ft*jg%-*-Rrc 
111 7] f^jsufc»^«K*it*^«*»*S:*i-ia-c 

[HI 8] *»WO#»«XeKiJ»t4»-&«BO^#ll*«- 40 
*&&^1-0-C£>-£>o 
[B9] T^-^a^i: Ymi<F>M&*7F 
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t^7 7fii„ 
[010] 7--*SSi'\7t'>f^n)--/3>' 

[011] «*©T--/U*fr^JftLfc«'fr«<D»rW 

[012] *»WOl6«i«KJ:4CM0S*##i6*O 
^X«*^i-6BfB0t?ab* o 

[0i3] *&w<onmmzaz>cMos*&ftmw:<D 

[014] *H^<0^Jfi^Jlc«t-5CM0S**#:^MW 

[015] *58W©|fclfc«KJ:* CMOS 

[0 16] *S6WOfS16«K J:* CMOS 
fl^fcie * KB B "C * & o 
[0 17] *»WOHlS«KJ:*CM0S#*#i6«© 

1 • • -ttMA, 2 - • • j|^m1£K : g-5•L&W* 
>, 3 • • • ^SSI, 4 • • • a/c (1) #B, 5 • 

• • -f 6 • • •'ftVttAi, 

7 • • • TOMfeffiftJ!* 1 1 • • • S i *«, 12 a, 

i2b- • • y -i Ktt-fbK, i3- • • r- vmt 

K, 1 4 • • • A S i m. 15- • - WSil, 1 
6 • • • *M K*"<— 9\ 17 a, 17b- - - yFi&% 
ffiflMK 1 8 • • • IHIK«M, 1 9 • • • E«§1, 2 0 

• • • ;<r>"<-y3 >K, 1 0 1 • • • 1 0 2 

• • ■ S i O2 1, 10 3- • • S f Ni R, 110- 

• • pl7xJK 10 7. 1 1 1 • • • nl7i)K 2 
0 1- • • S i O2 I> 2 0 2- • • S i N x I, 20 

6 • • • 7 A -)\> KBMtHL 2 0 8- • -Si0 2 I, 
3 0 3- • • Si IK, 304 - • - WSiK, 3 
0 5- • • Y- HI, 4 0 7- • - S i O2 BL 40 

8 ... -9-^ jf^—fl-, 6 0 1 • • • JgM&iitlgL 6 
0 2 • • • gEi&, 6 0 3 • • - /tyy^-^g >K, 1 
05, 108, 204, 301, 401, 405, 50 

1, 505, 508 - • •-!'*>', 104, 203, 4 
0 4, 5 0 4, 5 0 7- • • h-vX^, 106, 
109, 205, 302, 402, 403, 406, 5 

02, 503, 506, 509 - • • -i * >&A/f , 2 

07 • • •ft^MF'; y°m a 
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(A) 
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[HI] 

I I t i H 




i i t t i~ ! 



01 



D,=D3 



[M2] 




CO 
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i i i \ t 2 
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22 



10 2I lr 



[@4] 
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00 01 02 03 04 
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(A) T^-JUgi) 
3gA r 



[@8] 

(6) T^-M* 



D2 



01 



D3 




600 



[■9] 




[mi 2] 

CMOS**fMMfMia 



(A) 



(B) 



104 



-103 



(C) 



102 



V 109 T 



ZZ_z 




106 



103 
102 

101 



-102 
-101 



-102s 
107 
-101 



[tl 



(D) 



(14) 



&mW-8-) 4 8 6 7 7 



[SI 0] 




900 950 



[El 3] 
CMOS*aSl*SSff&Xg 



a- 202 

Jk -201 




zza-",\ VTA. 



*203 

.202 
h-201 




-201 
.10! 



(H) 



20B 20? UO 208 2O7 206 m 208 



(i) 



[II 4] 

| 1 1 1 1 

302 207 206 20S 302 




0 




07) 



^18^8- 1 4 8 6 7 7 



[HI 7] 



CMOS*«*«HfMU:il 

(T) 

509 305 509 206 506 506 




509 I i 0 509 2 07 206 506 111 506 
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